Background/Aims-Conventional histopathology, leucocyte typing, cytokine mRNA expression, and crypt cell turnover were compared in ileal pouch biopsy specimens from patients with ulcerative colitis (UC) and familial adenomatous polyposis (FAP (Gut 1996; 38: 549-553) 
The ileal mucosa undergoes morphological changes after ileoanal reservoir construction.1
These include villous atrophy and crypt hyperplasia, which occur in almost all patients. 2 The enterocytes may express colonic antigens3 and produce colonic type mucins.2 Leucocyte typing in the terminal ileal mucosa before and after reservoir construction has shown a change to a pattern similar to that of the inflamed rectum in ulcerative colitis (UC). 4 The clinical condition of pouchitis occurs commonly in UC,5 but has seldom been identified where the operation has been performed for familial adenomatous polyposis (FAP). There are therefore obvious morphological and clinical differences in the pouch mucosa of the two diseases.
Disease specific changes at a cellular level have not been studied in detail. They are probably important because the pouch in colitic patients might offer a model of the evolution of inflammatory bowel disease in humans. The pouch in FAP should provide a comparison as this is a neoplastic disorder.
The study aimed to identify possible differences in the ileoanal pouch mucosa in patients with UC and FAP with regard to epithelial cell turnover and the inflammatory response. In addition the study sought to determine the localisation of any response whether in the epithelium or lamina propria.
Five cellular and molecular variables were examined relating to inflammation and immune response in ileal mucosa from patients with UC and FAP. Staining by haematoxylin and eosin was used for baseline morphological comparison based on a previously described scoring system. Immunocytochemical techniques were used to determine the presence and distribution of helper and cytotoxic lymphocytes and macrophages and mucosal cell turnover was assessed by Ki-67 distribution. The expression of mRNA for interleukin 2 and 6 and tumour necrosis factor a and interferon y was determined by in situ hybridisation.
Methods
The study required the presence of both epithelium and lamina propria in the same biopsy specimen. Accordingly patients with ulceration preventing assessment of the epithelium were excluded. The study comprised biopsy specimens from 17 patients with UC (mean age 39 years range 20-63, 15 males) In situ hybridisation: 10 7 Tumour necrosis factor a IE IE=intraepithelial, LP=lamina propria.
buffered saline (PBS), sections were washed in sucrose in PBS. They were treated with Triton-x-100, proteinase K, paraformaldehyde, and triethanolamine containing acetic anhydride. Sections were then placed in a mixture of saline-sodium citrate buffer (SSC), formamide, and Denhardt's solution followed by hybridisation overnight with 2 ng of labelled probe in a solution containing formamide, denatured sheared salmon sperm DNA, and dextran sulphate. After hybridisation sections were washed in SSC and formamide, dehydrated in alcohol, and air dried. Sections were then dipped in Ilford K5 photographic gel emulsion, dried in a dark room, and incubated at 4°C in a light proof box containing silica gel for five days. The distribution of CD45, CD68, CD3, CD4, and CD8 positive cells was similar within both epithelium and lamina propria in both disease groups (Table III) .
There was little or no epithelial signal for cytokine mRNA expression in any patient in either disease group (0-1. 15%). In the lamina propria, however, cytokine mRNA expression was strongly present in cells and was significantly greater for interleukin 2 in UC than in FAP (UC median (IQR) 10.7 (5-4-14.2) v FAP 2.8 (1.5-6-6) p<005). Other mRNA cytokine expression was not significantly different (Table IV) .
There was no hybridisation with the sense probes, showing that binding of the antisense probes was specific. There was an absence of hybridisation in sections treated with mRNase showing that the hybridisation was with mRNA.
Labelling index as estimated by Ki-67 was significantly greater in UC than FAP (Table V) .
However, for the whole group and the UC subgroup there was no correlation between interleukin 2 lamina propria counts and labelling index (n= 1 1, p=0 Interleukin 2 is mainly produced by CD4 positive cells. Its actions include activation of T cells, macrophages, and the growth and differentiation of B cells. The significantly increased interleukin 2 mRNA expression in the lamina propria of pouch mucosa in UC suggests T cell activation in this mucosa. This supports an immunological basis for the development of the more severe inflammatory changes seen in pouchitis.
The difference between expression of tumour necrosis factor ot and other cytokines in ileal pouches has been observed by others. Gionchetti et al'5 measured interleukin lb, interleukin 6, interleukin 8, and tumour necrosis factor oa concentrations in biopsy specimens from ileal pouches and were unable to detect any tumour necrosis factor a activity in any specimen while showing increased concentrations of the others.
A causal relation has been shown between crypt cell proliferation and T cell activation in cultured fetal colon.16 In this study both these processes were upregulated in UC, and in both disease processes the expression of mRNA for interleukin 2 was confined to the lamina propria. As no correlation was found, however, between labelling index and interleukin 2 counts in the lamina propria, crypt cell proliferation does not seem to be directly influenced by actions of this particular cytokine.
The results of the study show that static morphological assessment of inflammation in the ileal pouches is unlikely to give information on the biological processes involved. In contrast, study of the dynamic aspects of the immune process and inflammatory response can do so.
In the former case, no difference between UC and FAP was found in lymphocyte subtype proportions and numbers of macrophage and general leucocyte antigen positive cells. In the latter case, the significant differences in numbers of Ki-67 positive cells and mRNA interleukin 2 expression seen in UC show that further work should be aimed at the study of dynamic changes and their evolution.
